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DETAILED ACTION 
Response to Amendment 

Claims 1, 3, 22 have been cancelled. Claims 2, 4, 7, 8, 1 1 5 17, 18 and 21 have been amended. 
Claims 23-25 have been added. Claims 2, 4-21, 23-25 are pending. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 2, 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Barker et al. 

(US Patent No: 5,675,329). 

As for claims 4, 7, Barker teaches of a computer keyboard (11), comprising: 

a plurality of keys (1 1), each key (1 1) of the plurality having an unpressed condition in 
which no force is exerted upon the key (1 1) by a user (Fig. 2, first period as described in step 
1 10) and a pressed condition in which force is exerted on the key (1 1) by a user (Fig. 2, second 
period as described in step 140) in column 2, lines 34-41; and 

a force detection circuit (12) configured to: 

scan each key (12) of the plurality to determine if a scanned key (12) is in a 

pressed condition (see Fig. 2, step 110), 
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quantify, upon determining that a scanned key (1 1) is in a pressed condition, the 
force exerted by a user on the key (11) determined to be in a pressed condition (Fig. 2, 
step 120), and 

proceed, upon determining that a scanned key (1 1) is not in a pressed condition, to 
another key (1 1) of the plurality without attempting to determine a force exerted on the 
key (11) determined not to be in a pressed condition in column 4, lines 12-23 and in Fig. 
2, step 1 80 (if the user did not exert force upon the key, the force would not attempt to 
quantify the force exert upon the key but instead the apparatus awaits until a key qualifies 
under one of the two conditions for step 180 as depicted in Fig. 2). 
In column 2, line 57 and 59; he mentions that his apparatus is able to incorporate 

capacitive technologies and a force sensing resistor; since the definition of an RC network is 

basically a circuit that encompasses at least one resistor and one capacitor; Barker teaches that 

the detection circuit includes an RC network {claim 7}. 

Barker fails to explicitly teach of first and second conductors in which the force sensitive 

resistive elements resides in between and of a voltage divider that is a part of the force detection 

circuit. 

However, in column 2, lines 53-55, Barker teaches that the force sensing device can 
detect the pressure of force exerted on any of the key on the keyboard. It is known in the art to 
include a first group of conductors; 

a second group of conductors positioned in close proximity to the first group of 
conductors, the first and second groups of conductors forming a plurality of intersections 
between first group conductors and second group conductors; and 
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a force sensitive resistive element (12) located between the first group conductor and the 
second group conductor of each of the plurality of intersections, 

each of the plurality of intersections corresponds to an associated key (1 1) of the 
plurality of keys (11), each of the associated keys (11) configured to compress the 
resistive element located at the corresponding intersection upon exertion of force on the 
associated key (11), and 

the force detection circuit (12) is configured to determine force exerted upon each 
of the associated keys (11) based upon changes in resistance value of the resistive 
element at each corresponding intersection. 

It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine have the force detection circuit be between two conductive layers which 
corresponds to an associated key with the force detection circuit of Barker in order to detect the 
force exerted upon each of the keys on the keyboard. 

Barker goes on to teach of the force detection circuit (12) comprises a microprocessor 
(18) and of a first condition when scanning each key (1 1) of the plurality to determine if a 
scanned key is in a pressed condition (see Fig. 2, first period of step 110) and in a second 
condition when quantifying the force exerted by a user on a key (11) determined to be in a 
pressed condition (see Fig. 2, second period of step 140) in column 3, line 50. 

It is well known in the art to include a voltage divider with a force detection circuit. 

It would have been obvious to one with ordinary skills in the art at the time the invention 
was made to include with the force detection circuit as taught of Barker a voltage to provide an 
easy and well known method to control the voltage going through the circuit. 
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As for claim 2, Barker teaches of the plurality of keys includes multiple character keys 
having respective characters assigned thereto and a plurality of modifier keys, and wherein the 
force detection circuit (12) comprises a microprocessor (18) configured to generate a first signal 
upon detecting a character key to be in a pressed condition and to generate a different signal 
upon detecting the character key and a modifier key to simultaneously be in a pressed condition 
in column 1, lines 28-44. 

As for claim 5, Barker teaches and of the voltage divider (well known as discussed 
above) includes a voltage measuring node (inherent), 

force detection circuit (12) is in the first condition (Fig. 2, first period of step 110), 
voltage at the voltage measuring node varies within a first range (Fig. 2, normal force) as a key is 
pressed, 

when the force detection circuit (12) is in the second condition (see Fig. 2, second period 
of step 140), voltage at the voltage measuring node varies within a second range (Fig. 2, second 
activating force) as a key is pressed, and 

the second range is larger than the first range in column 4, lines 10-25. 

As for claim 6, Barker teaches of an Analog to Digital Converter (16), and wherein: 
the microprocessor (18) determines a scanned key is in a pressed condition when voltage 
on a tested conductor of the corresponding intersection reaches a threshold value, and 
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the microprocessor (18), after determining the scanned key is in a pressed condition, 
instructs the ADC (16) to output a digital value of a voltage on the tested conductor in column 2, 
lines 65-67. 



2. Claims 8-21, 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barker et al. (US Patent No: 5,675,329) in view of Olodort et al. (US Patent No: 6,563,434 Bl). 

As for claim 8, Barker teaches of a computer keyboard (11), comprising 
a plurality of keys (11) located above the plurality of intersections, each key (11) being 
associated with one intersection and configured to exert force on the conductors and force- 
sensitive resistive element of the associated intersection during a key press (1 1) in column 2, line 
54; 

a microprocessor (18); 

and an Analog to Digital Converter (16) coupled to the microprocessor (18) 
Barker fails to teach of a first and second group of conductors which the force sensitive 
resistive element is located in between and of a sub-circuit to at least one of the second group 
conductors, the sub-circuit having a resistor network switchable by the microprocessor (18) 
between a low resistance value and a high resistance value; 

However, in column 2, lines 53-55, Barker teaches that the force sensing device can 
detect the pressure of force exerted on any of the key on the keyboard. It is known in the art to 
include a grid of first group conductors and a second group conductors, the first and second 
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group conductors forming a plurality of intersections; a force-sensitive resistive element at each 
intersection of the plurality located between one of the conductors of the first group and one of 
the conductors of the second group forming the intersection; 

It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine have the force detection circuit be between two conductive layers which 
corresponds to an associated key with the force detection circuit of Barker in order to detect the 
force exerted upon each of the keys on the keyboard. 

Olodort teaches of a sub-circuit (Fig. 40) connected to conductors (inherent), the sub- 
circuit (Fig. 40) having a resistor network switchable by the microprocessor (650) between a low 
resistance value (column 19, line 8) and a high resistance value (column 19, line 5). 

It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine the sub-circuit of Olodort with the force detection circuit of Barker in 
order to a more space efficient way to detect key actuation in a keyboard assembly (see column 
2, line 33). 

As for claim 9, Olodort teaches of the microprocessor (650). 
ground to an individual conductor pin (column 19, line 8), 

test another conductor pin for a threshold voltage level while the resistor network (Fig. 
41) is switched to the high resistance value (binary value 1, aka, while the bus is grounded and 
hence in a high resistive state, the circuit is able to detect if any of the keys are pressed, column 
19, line 9), 
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switch the resistor network to the low resistance (binary value 2) value upon detecting the 
threshold voltage level on the tested conductor pin in column 19, lines 13-20, and 

receive from the ADC (61 1) a digital value of a voltage on the tested conductor pin while 
the resistor network is switched to the low resistance (binary value 1) value in column 19, lines 
13-20. 

As for claim 10, Olodort teaches of a plurality of sub-circuits (Fig. 40) connected to a 
plurality of conductors of the second group of conductors (the conductors connected to bus when 
the circuit is in a binary 2 state) in column 19, line 18. 

As for claims 11, 19, Barker teaches of the microprocessor (18) is configured to: store 
the identity of a plurality pressed keys (11) and force values associated with the pressed keys 
(11), and generate a data message containing the identities and associated force values in column 
3, line 2. The passage shows that the microprocessor is able to identify the key and the force and 
communicate this data to the rest of the apparatus accordingly so that the desired output is 
conducted. 

As for claims 12, 20, Barker teaches of the microprocessor (18) is configured to generate 
the data message in column 4, lines 25-40. 

Barker does not teach that the data message is in the form of a Human Interface Device 
(HID) report. 
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Applicant has not disclosed any specific advantage or criticality to using the HID. As 
such, the data message in the form of HID is an obvious matter of design choice. 

Therefore, it would have been obvious to generate the data message in the form of HID, 
since any form would perform equally well at transmitting data to and from the microprocessor. 

As for claim 13, Barker teaches that the plurality of keys (11) includes multiple character 
keys having respective characters assigned thereto and a plurality of modifier keys in column 4, 
lines 25-40. 

As for claims 14, 21, Barker teaches of the plurality of keys (11) includes at least 36 
character keys {claim 14} and of scanning the keyboard (1 1) for presses of additional keys (11) 
comprises testing for a threshold voltage level with regard to at least 35 separate keys (1 1) 
{claim 21 } in column 2, line 52. 

As for claim 15, Olodort teaches that microprocessor (18) is configured to sequentially 
test each key for a key (740) press by grounding a conductor pin connected to one of the 
conductors forming the associated intersection (column 19, line 8) and testing for the threshold 
voltage level on the other of the conductors forming the associated intersection (column 19, line 
8), and receive, for only the keys (740) for which the threshold voltage level was detected, the 
digital value from the ADC (61 1) in column 18, line 45. 
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As for claim 16, Barker teaches of the microprocessor (18) is configured to generate a 
data message (key scan data byte) containing identifiers for multiple keys (1 1) of the plurality for 
which the threshold voltage level was detected and digital values from the ADC (16) 
corresponding to the multiple keys (1 1) in column 2, line 9. 

As for claim 17, Barker teaches of a microprocessor (18) having preprogrammed 
instructions for performing steps comprising a detection circuit (12). 

Barker fails to teach of the various states of the detection circuit. 

Olodort teaches of a first state (binary level 1) in which the detection circuit (Fig. 41) is 
configured to identify a pressed key of a keyboard (740) in column 19, line 9; 

selecting, while in the first state (binary level 1), a conductor pin from a group of 
conductor pins; 

testing, while in the first state (binary level 1), the selected conductor pin for a threshold 
voltage level in column 19, line 15; 

upon detecting the threshold voltage level on the selected conductor pin, placing the 
detection circuit (Fig. 41) in a second state (binary level 2) by altering the resistance of a 
resistance network (Fig. 41) in column 19, line 22; 

when in the second state (binary level 2), receiving a digital value (612) for a voltage on 
the selected conductor pin, the digital voltage value (612) representing an amount of force 
applied to the pressed key (the signal represents the key pressed, see column 18, lines 45-48); 
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scanning the keyboard (600) for presses of additional keys by testing for a threshold 
voltage level with regard to each key (600) for a key press when the detection circuit (Fig. 41) is 
in the first state (binary level 1) in column 19, line 8; and 

measuring the detection circuit (Fig. 41) in the second state (binary level 2) and receiving 
additional digital voltage (612) values upon of threshold voltages with regard to the additional 
keys (600) in column 19, line 16. 

It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine the sub-circuit of Olodort with the force detection circuit of Barker in 
order to a more space efficient way to detect key actuation in a keyboard assembly (see column 
2, line 33). 

As for claim 18, Barker teaches of having additional preprogrammed instructions for 
performing steps comprising instructing an Analog to Digital Converter (16) to convert a 
detection circuit voltage (12) to a digital value and reading from the ADC (16) a digital value for 
the detection circuit voltage (12) in column 2, line 67. 

As for claim 23, Olodort teaches of placing the voltage divider (614, 618) in the second 
condition (binary level 2) comprises altering a resistance value in a portion of the voltage divider 
(614, 618), the altered resistance value portion not including one of the force sensitive resistive 
elements in column 19, line 8 and line 19. 



Application/Control Number: 10/662,459 Page 12 

Art Unit: 2629 

As for claim 24, neither Barker nor Olodort have any mention of using a time constant 
from an RC network in order to configurate the force exerted on the keyboard. 

Exminer takes official notice that it is well known in the art to have microprocessor 
configured to determined force exerted on one of the associated keys based on a time constant 
for the RC network. 

It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine use the time constant from an RC network in order to determine the force 
exerted on the keyboard because it provides an easy method that utilizes the existing information 
from an RC network to determine the force applied. 

As for claim 25, Olodort teaches placing the detection circuit (Fig. 41) in a second state 
(binary state 2) by altering the resistance of a resistance network (Fig. 41) comprises altering a 
resistance value in a portion of the resistance network (Fig. 41) that does not include a force 
sensitive resistive element in column 19, line 8 and line 19. 

Response to Arguments 
Applicant's arguments with respect to claims 2, 4-21, 23-25 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tammy Pham whose telephone number is (571) 272-7773. The 
examiner can normally be reached on 8:00-5:30 (Mon-Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Tammy Pham 
August 13,2006 
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